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COMPLETB SPBOFICATIOK. 
A M^bod of Padcb^ a Seo^tade lAttk Gomnmnited MatadaL 



Wc^ JOBSi THDMPSON-KEMmOOTT LiMnED, 

a Ccmgesiy legistsiced ondar the laws of 
Gteat Bntanip ci EttizigshaO. Wdvediamp' 
tan, in j&o CoasAy <A Stafifexd, BnglatMl, do 
hiBBxby dedBiEe m Uxmo^So^s^ for yrlock yre 
pray tiiat a patent may be granted to us, and 
^ xneslbod by whidti st is to be ^edoaned^ 
to be pardcmady described in and by the 
MlowiBg statemMA: — 

The msant imvention celates to a method 
of papking a scceptade witti camminated 
material and pairticnlaxly but not esduaiv^. 
to £ mediod of peddng a comiarteafflit' o! 
an deotrodialym appaiatos with an ion ex- 
change lesxEL Tlie appara'tus may. for eoc- 
ampje, be an ekotEodiaiy^ ai^atus as 
deciblbed in the Complete Spedficatm of 
ojHT co-peading Paitent AppJicadon No. 
14525/59 {Smai No. 893.051)7 

Some ck)mmhmted materials, for ejiample 
ion exchange stesins, ase di&ult to pack 
into a seo^pftade when wet because Ihe 
particles beoooote tacky and stick not only to 
one another but to anythbg else with Ynadti 
ih&y come into contact* Such materials can 
be packed onto the receptade in the day 
state but when Ihe^ become wet, either due 
to absQEption of water fnnn fhe atmosphere 
or because ther/ aso wetted in use, Ihey are 
8ubj.ect t^> an mocease in vdmne^ whidu in 
fte case of an ion esasshimso resin, is of ihe 
Older of 12%, In some cases- liils difficulty 
can bo overcooDie by moomiMely Wiig tiie 
lecqprtabb by a caikw^ad amonm bitt 
not a satiafoctocy soto&m if the wsSs of 
the iseceptade mse oonstiucted of a is3a- 
^veUby tSnsy mat^aal as, for example, the 
nembrBoies of an eleclfodJalyBis apparatus 
CQsnpartmestt, when the prcssuxe p^odoced 
by the increase in volume ct &e cam- 
miimled fnatiedal would d^nn Ihe walls 



rather than cause the material to move and 
ffl up the space duA has been Mt in the 



It is an object of the present invention to 
provide an impioved me^od of paddo^ a 
receptacle wim comminated mateiial' in 
whidi the difficnlties telefcced to above are 
ma^ialfy rednoed* 

AoccHUing to one aspect of the present in- 
vention a method of paddng a teceptade 
wi& comminuted maieml comprises padd- 
ing ^ matenal into the receptacle under 
pcessiuBi so^poaUng the walls of the leoqn 
tade to resist ddom^on thereof by tte 
pbessmre ap^ied and by any pressure pro- 
duced by an increase in vomn^ of the par- 
tides of the material and sub^eqaenHy re- 
moving the suppOTt from the waBa. 

The material may be catcried into the re- 
oeptade enlramed m a steam of coc^ressed 
air and the air allowed to escape; The air 
may h& moist air and/or the method may 
be canied out in a humidity OGiittclled atmo- 
sphece. 

Advantageously when the material is such 
that It incieases in voiknne on being wetted 
with water a part of the receptacle is left 
impacted and the mateiial is wetted to cause 
it to mciew in volume to fill said reoop- 
tad^ before removing the sopport from doe 
walu. 

Altanathicly the matedal is carried into 
the ceoeptackr entia&ied in a stream water 
and excess water is allowed to escape. Hie 
temperature of the fiwtnrjal and of water 
trapped in inttostices beCweoi paroles ol 
the material may ftm be loweied to cause 
tile trapped wate to freeze and b<»id the 
pfiiFddes together. 

If the material has been carried into Ae 
leoeptade hi a dry states k may be wetted 
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with water aM th& t^npscatme of the ma- 
terial Bnd water may mm be lowed to 
cause the wa£er tmpped in inOeistices be^ 
twieea particles o£ the matedal to freeze and 
6 b09id &e p^feks togedbsr. 

So that the inveadoji may be deady 
midoEStood the ap^licatioa of the pi^sesit 
method to die pac^mg of a compastmeDt of 
an electrodialysis appamtiu wQl now be des^ 
10 cdbed by way of exampk^ i^ aence being 
made to die aocc^npanying draw^gs in 
wbkix:— 

Hgore 1 Is a perspective view with parts 
bcotoi away of a compaitment of an dectio* 
15 di^^ apparatus; 

Flgnse 2 is a section on the line 11— U 
of Fig. 1: 

Figures 3 and 4 each show diagrammatic* 
ally means for feeding a xesin into a com- 

20 x>aFtmeiit; 

Figures 5 and 6 each show dlagramxnalfo- 
ally instaHaticms for feeding lesin in die 
l<Mcm of a' slurry into a compaitmeot; and 
Figure 7 is a longitudinal section of a 

25 con^artment piepaied for filling with resin« 
A simile elec^tKiialysis appaiatos oom- 
pnses a miit <tf three compartments ananged 
so that the centre coui^lmeul is divided 
tffm the two outer compartmraits by per- 

30 meaUe membianes. An electrode is placed 
in f ffl/rh <tf the outer ocmpartments and the 
liquid to be processed is aQowed to flow 
through the centra compartmiait In a large 
ele^iodialysis- appaxatna there may be a 

35 large number of compartai^ts disposed be- 
tween die electrode compartments, eadh one 
bdng separated ficom the neict adjdning 
oomxttrtment by a peimeable membrane. 
One of' axtemate compartEnents are 

40 tomed conoentiate oompartments* Le. the 
compartments into which ions migrate under 
the mflueoce of the dbotdc current passing 
between the electrodes, and the oth^ set of 
altem^ compartments are tenned diluate 

45 comp^tmcnts Le; the compartments firam 
whidk the ions migrate. Generally the 
volume of the concentrate compartments is 
made smaller than tiiat of ^e diluate com- 
parta3ents» by making the distance between 

60 dieir bounding manbranes smaller, bectmse 
the flow ^ liquid through a conoentiatecom- 
p^tm^t is made as smaH as possible fiom 
an economic p^nt ci view. 
Eadi comp^tment whether dihmte or coi^- 

55 centratew oonq^ses an anndar separator 1 
of rectangular or square ^pe having on 
each side a permease membrane 2 to soon 
a dosed central space 3. Passages 4 are 
formed in <>pposed separator ends (or ddes) 

eo to pem^t the Uquid to be dialysed to fbw 
into and out of mo central space 3 at a pre- 
. determined xate. Preferably jneans is .pro- 
yided to canse the liqukl to flow over the 
whole snifBCd of die membranes bomiding 

65 die central ^ace and for this purpose wdrs 



5 may be piEovMed at the ends of the aepar- 
atoi adfac^ the passes* 

The central space 3 ma^ be packed widi 
comminuted material 6 insc^uble in the 
Hquid being passed thetethrough to act bodi 70 
as a suf^ort for the membranes 2 and to 
spiead the Mauid over the surface of the 
membranes. Ion exchange resins are par- 
ticulaiiy suitable for diis purpose as they 
decrease die electrical le^stance of the com- 75 
partment if water containing a low conc^- 
traticm of salt is bdng desalted therein and 
dso consi(fescEbl7 decease polmisathm ^ 
the m^brane surface. The ion exchange 
resins may be anion or cation resins or a SO 
mixture of both. When the central space 3 
is packed with comminuted material meai^ 
must be provided to prev^ the material 
from passmg out of the space 3 widi the 
liquid bemg dialysed. sui^ means may be 85 
the we^ 5 reSrared to above, 

Oasloets 7 may be provided between the 
memtem^ 2 and the separator 1 to ensure 
diat the liquid entering and leaving die cen- 
tral space 3 does so wdy duough the pass- 90 
ages 4 provided. 

The separator may be ^vided viddi a 
scalable port (pot ^own) in one of Its wsdls, 
other than the walls containing the liquid 
flow passages, to permit comminuted ma- ^ 
tedal to be introduced into die central space 
after that space has been sealed by the pom- 
lioning of die membranes. 

SeparatoriB of tbe t^ just described are 
described in greato^ detail in the Comj^ete 100 
Specification of the Applicantfs co-peodqg 
AppMcation mentioned above. 

The compartments may be filled accord- 
ing to die present method with the ion 
exdiange xe^ in a dry state^ a wet sta^ or 105 
a di^p^^sed state diat is in the form of a 
thin slurry. Fr^erably the resin is padoed 
into tlie compartm^t under sufBdent p3?es- 
sure^ for example at least 10 Ib./sq. ixL, for 
the resin to ttsht fnrdier packing when the. HO 
compartment is put into operation. 

To feed the zesm Into the compartment 
in a dry stat^ the resin is first brought to 
the lequi]^ dpg^ee of dryness by a stajr in 
a humidity diamber. A predet^mmed 115 
quai^y or the resin, which is 12% by 
volume less than diar theoretiGally le^nied 
to fill the compartment, is withmwn. from 
die diamber ami passed to a feeder device^ 
The feeder device comprise a chamber 8 120 
having an oudet 9 ccmimmiicating with the 
compartment and an idet 10 dmmgh T^iidi 
con^uessed air at ^ppx)nmately -20 lb./sq. 
in. can be supplied. The com^essed air, 
wfaidi is <rf me same humidity as the 1£5 
humidity diamber; taacoos the redn 11 into 
die compartmm as will be described later. 

To feed die into die compartment in 
the wet states the ream is mixed with a quan- 
tity of water sUghtbr in esscess of diat vi^iidi 190 
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wfllbe absorbed "by tbe nsm paifkl^ them- tlie sheet to it or by gem^atmg electrostatic 

selves to Umxt a dan^ mm. A quantity chai]^ ia the sheet and the plate by xubbmg 

12 of the wet resin siiffi<tot to M the th^. The polyed^Im sheets 23 and 30 
compartnmis placed inacoataiiiBr 13 from are provided to pceveait the membiaiies 25 

5 wluch it is forced as a "^ug^ Ihxoo^ an and 29 wbm wet from sticking to the piaies 70 

ooMel 14andiisu>th«c(»iK)^iDe^ 34 and 31 zespectivdy. Pressure is flien 

water mider psessnre axto ibe oontaaier applied to I3he upper ^te 31 eitii^ by 

13 dirough an ihbt 15. means of a taess or by dai[n,^x)g the upper 
To feed the resm into die oompartmeitf in and lower pktes 24 and 31 together so that 

10 the form of a tiiin sluny. the resm is oon« the gaskets 26 and 28 ace comprossed there- 75 

tU2nous^ fed &o!m a souioe 22 into a recep* by making the compartmeat water t ^t 

tadc 16 whidi is also supplied wilh water, around it^ periphery. Resin is now £ed b^to 

The xeo^cle 16 ds prodded with a stuxer the compartment tfaxou^a port (not shown) 

17 which causes the re^ to be uniformly provided in the ade wall ct the sqsazatcMr. 

15 dimmed throughout the water. The resan The zesin may be in the dry state,* wet state 80 

sluny fooned is £ed via a pipeline 18 into or in ^ focm of a tiiin slnoy and is f a[oe4 

the compartment by n^ans of a pump 19 into the compartment at a pressure of 20 — 

and the excess water escaping from the cen- 30 lb./sq. in. excess water of air escaping 

tial space of tfa« compartment through ^e from ^ liquid flow passages, 

20 liquid inlet and ouUet passage 4 is fedback While the separator 27 is held t^Hy 85 

to die receptade 16 throng a pipeline 20. against the bottom plate 24, to prevent xesin 

Altemativ^y, ymst can be puinped into a from passing between the lowex membrane 

mixing vessel 21 constantly su^ed \wth 25 and the separator 27, the pressure on the 

resin fcom a source 22 so that the flow of upper plate 31 is released and the plate 31 

25 water thcough ^ vessel 21 causes the resk and po^diylene sheet 30 removed. A gasket, d0~ 

to be carried with fbe water into fhe com- sq)azatof, gasket, membrane are th^ placed 

partment on top of me first c<Hnpartmeat to form the 

To fin the large numb^ or "etacST of second compartmeat and the polyethykne 

cmpartments forming the n(»mal industrial 30 sheet and upper j^te 31 xeiH^red Jl^es- 

30 electrodlalysls pdant one of the fdlowing sure is again appl^ to the upper plate and 05 

procediKes is adopted. the second compartment is then filled in the 

A stack of compartments each comprising same manner as the &:st campertment 

membrane, gasket, separator, gasket, mem- This procedure is repeated undl the stack 

brane is ^t assembled with the central comprises tbe requked number of oompart- 

35 space of each compartment UU emp^ of msx^ 100 
resm. The membranes are then dtiea, as Lugs may be provided on the sepaartor4o 

by passing air through ^ ccmipartmrats. enable pressure to be applied to it when 

when they shrink and tighteai like a drum the l^ate is roomed. 
skfaL A? the membranes do not immedt- It will be a|]|)redated that if the compart- 

40 atdy assume tiieir original dimension on meots are b^ filled with dry resin; ihe 105 

beix^ leweUed the i^in is fed in the wet reshi ha§ subsequen^y to be wetted and 

states under a w«ec pressure of at least 10 this & pi^erably left until after Iho n^ 

Vbjsq, m. ^^rndtaneoosty ^ jol the foBowing ocmipaitment has been filled, 
compartments through the port picovided in In a foxtfaer procedure the first stages are 

45 the side wbH of each s^uator. as just desoribed except that tiie upper mem- 110 

I! deshed spacers may be inserted m the brane is omitted and the resin & fed into 

compartments to pseyeot the membranes ^ coim)ertme|at duoi^ an apertmie (not 

saggmg iirb> ccmtact with each o&er and so shown) fonndd'substantxally centrally of the 

that any tend^y for the swelling resin to upp^ metal plate 31 and pdtyetbylene sfae^ 

50 deform the membranes can be resisted by 30. When ^ compartmenl is fflled with 115 

applying pressure at each end <rf the reshi, the resm bdi^ wetted if ^ <ky jSa- 

stack. . . ing technique has been used, "die tmpera* 

Another procedure which may be adopted time of the compartment is hrougto down to 

is to place a sheet 23 of polyethylene on a bdow the frceaong point of the watee and 

55 flat surface 24 for examine a metal or plastic maant^ed d^ umfl a handleable mass of 120 

plate* and place a m^l^ane 25, gasket 26, rei^ particles hdd togetiti^ by the focmap 

s^mtor 27. gasket 28, membrane 29, in tion <^ ice in the interstices between Ihe par- 

that oadec on top. A second aheet 30 of ddes is obtahied. The presswe on the 

pdlyethyloie is attached to a Jat metal or upper metal plate 31 is thai released, the 

60 plastic pJ^ 31 to prevent it saggfaig aiMl is itoe 31 and polyefli^oie sheet 30 nemoved 125 

placed ov^ the uppear membrane 29. The and the second mranhrane placed m posi- 

polyefthylene sheet 30 may be attached to tion* Th& second and fiothcr coanpart- 

theplate31 by, for eKamiJe aj^lyhig water meats may now be built up on the first, each 

or a wajcy or greasy substance ag. petroleum comportnient be^ frozen after it has been 

^ jeQy» to a bee of the ^ate before appl];ing filled and mahvtamed in the frozen state 180 
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imtO the stack is complete and tiie decfxo- 
diahnsb ai^aiattis is eiected« 

If desired eadi compartment may be con- 
stmcted s^aratd^ and kept in co£l storage 
6 until zeqnrod to fcHzn port of a stadc la 
diis case iiie pr^sui^ om. tiie ^ate 31 is 
leased and ^ pl^ xemaved bet polv^ 
ethyleaie sheet 30 is aOowed to xemain m 
podtion to prevent evaporatiQji of &e water 

IP befcH^d it ^ fiozea. 

. The poly^yiene sheets 23 and 30 axe 
provided to preveait tibe wet resici Cf man- 
hrane, as iSxo case may b^ £com ft e fl zm g 
on to tbe plates 24 and 31 lespecdvely. It 

15 has been found that after fre^xog ^ plates 
can be easily parted fEom die polyethylene 
sheets and the latt^ can <ftea be peded off 
the ftcaea r^in. _ 
It has been fonnd ftat ^ tenmenEtazs 

20 of a ziedn ffled oompaxtnieat shonla not be 
ireduced bdow about nrinns 10' C oUwr - 
wise the particks of le^ may be n^^TBd 
due to t& fCMcmalion o^als of flozen 
fiqdd withm ^ particle itseUL £ win be 

25 Tiqdastood ti»t t& fiquid. whhin the par- 
tlde is' a sdln^QB and will tfa^efoie have a 
lower fteezing point than the sdbstantiaSy 
pcie watoadded to the partides dorfaig the 

Cqfrnpartntent filing pcoCeSS. ^ 

ao wSkr we ojom B:— 

L A method of packing a xeceptade^th 
odnmiimited mateaal . cinn^dsin^ packing 
the trinteriat into the leoeptade under pres- 
sure^ supfHBling tile walls <3i die leceptade 

85 to xesist defoonation thereof by tlie pissau^ 
^ifilHed and 'by any pressiare produced 1^ an 
increase in volunie <^ ibo parekks of Ibe 
awftti^rffll and snbsequ^a% temoving the stq^ 
port ficom the waUs.' 

10 2, The me&od aooo£i£ng to Qaim 1, 
\i4Lerein the material is earned into ti» te* 
ceptacle entscained in a stream of compCBSsed 
air and the air allowed to escape. 

3. The metiiod aoo(»ding to Claim 2. 
£5 wherein air is mdst 

4. "Die method according to Qaim 2 or 
3. ^ewhi fee pacUng is efiected in a 
humanly oosfnAed atmosphere. 



5. The method according to Clahn 2, 3 

or 4 ^exein ^dien the material is such ihat 50 
it increases in yoIam& on b^ng wet^ with 
water a part of ^ receptacle is left nn- 
padoed and the matedal is wetted to cause 
It «> iiKaease in volume to fill said receptade 
b^bce removing tiie si^port from the waBs. 55 

6. The me&od aocordin^ to Cairn 1, 
wherein ^e matedal is carried into the re- 
c^>eacle entrained in a stream of water and 
excess w^er is adow^d to escape. 

7. The method aceoirding io Claim 6. 00 
wherein the temperature of me material and 

of wat^ ixappoi in intostioes between par- 
ticles of the matraial is lowered to cause &e 

apped wate to fteeze and bond die par- 
es traedier* ' ^ 

8. The method aocoidiQg to Claim 1 
Qaim 2. wh^?an subsegoent to its padc* 
log witinn die leoeptacfe tito materfiit is 
wetted WI& wat^ niid the tempoatni^ of 
ifao material and water is lowered to cause 70 
the water tr^ped in hitetslices between pu^ 
tides of the material to treesoe and bond fb» 
partides to^^dier* 

9. A receptacle packed with comminuted 
material by the me^od of any on^ pf the ^75 
piecedmg ds^ms. 

10* A compartment of an electiodial]^ 
apparatus pac^^ed with a comminuted ton 
exchange resin by the method of any one of 
Omms 1 to 8. 80 

11. A mediod of paddng a rec^tade 
-with comminuted matkiM substantia&y as 
herdoi described wi& re&reoce to Figs. 1 
and 2 and air^ one of Hgs« 3 to 7 of the 
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